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(54) [ftijl]<0«*;] -Y^yy^fclS^U *VT-i 'SrifV >mfri'?irA^zm--r&9>rt9K* Bap- 

(57) ami 



M*S^£ti£|i±£, Bap-1^ >/*?%wmL2ftZ4kftT-&%mtZXM* 

9. mieai^ £u s m®&®m^frh%&m->hMRztiz> 



1 1. n^un o Ktm<D?y^?Mi~$&-tz>, mzfctzfm 0 

12. ty^n-t tz fi*° 'J ^ n - ^ fl>#L#-?* 2) , t$| 1 1CK 

13. a IIb, Src^t--~fe\ fcitf^ >r^ T J >35^**P^t)«^$*L 



1 4 . mrfeig»\ /? 3 a yT?v k> 4 vKm$imm&-ti> - 

i 5. M!5^M^\ Ba P^ 7 > Mi 4 nis« 

> / ^ g (7) fif IE Bap % f z n ff | 2 Bap^> ^ ^ )l< Iffi Og^^n^^ti, 

m*mi 3 tiEft^^o 



19. frie^n 7 * f * - t ^> -f > r ^ 'J >^fLffil^M#3i£ffiM1-& 
> 1 3 HIEft^^ffio 

20. friE^n ? ? d t #\ > x ^ >; ^mm^m»gj£<ft^i- s 

, ff«l 3tcIE»cD^ 0 

21. > r ^ u y v ^ -f- ;i/fs^^ x o T«ih $ #ta^ w^i <7)Mmjt * 

fij*t4^t*oT, /? 3>f >x^"'J Bap^ >/\°^Jf J fctiBap^^ 

n^Ji2 1 Ktm^mo 

2 3. «Hb % Src^^-^f^ XV >r^'J > tf> 4 & 3 Jt * 
*>r?*f|<^ Bap^ 7t(±Bap->^^^f£«^#:tcDffi5{1;ffl^^n 



(4) !f#H2 002-514059 

a) ^r/f^'A gH^r^ >C>/9 3^7\3.^y K Src^-^\ f 

b) MSJ^\ IfBap^ y (±Bap^^^ , ^ ^ 3 >f y 7- ? x) y , 

^K^tm, 2 3 Ktm^vko 

2 5. -f >r^J ym^^^^M^MtTy^^ t4»*oT, Bap$r> 
/ < * ® $ ft & £ tfe £ 1- & Xf£ * & , # & o 

2 6. a) m$,<DMtoto*m$L'tz>xm, 

b) !£fflMaj^<7)^^l£i^ Bap^,^ff<o#££&5£1-£Xf£ ; 

*$hK&irrz>, »tn 2 5 tiat(7)^ffio 

2 7. a) ffll^»ai^^ii^1-&XfS, isitf 

b) fg|fflMfiM^ mRNA £il^ Bap* 3 - Kl-^ mRNA ^#^^^g1-^XfS ; 

2 8. --f y ~r ¥ ] ) y ~y 9 i- ;W*jf ffiJSI-* o t : 

a) -f ^r^'J >^W^fflW^»ffii^igf-I.IS, 

b) « * > Bap^ > ^ g j fz (iBap/^ 3 ^ > T y ]} y^fo tt^KJ 

c) §r>^JWsM^#£i£^LfcBap£ fctfBap/^ 3|g^#£, Xfl(b)<7) 

2 9. ffriEBap? w-?^ jf ifcliirieBap/^ 3«^!i J iffl^#Jii:S£ft 
3*LS, ti«2 8 Kfe«0#i£o 



(5) fSH2 0 0 2-5 1 40 5 9 

#3fciK -r y t y 'J 7^WSB, #k /? 3>f > x ^* u > (Wx if , 

fctt, ^Sli, fRKBap-lfc£#(tfc|IH&<?>fc hjlfe^^g^-f & 0 Bap-l 
(i , a IIbi f ± /? 3^ > ^ y tj > (7)|ffl|S,f k * -i y , is X ZfSrc^ j-~#k m 

i^I^t^« i 3A7n^M-7-^)7 7? , J-fi.J (Clark^ Science 268:2 
33-239 1995) „ >f> r ^ 'J > (4 4 fc, ffll&ffitt^M CTMUffi^ >f^'J 

mtio ^<<D^m^mm^- ce$&£, *f*#s, «« 

a 3^ a 4 a 5^ a 6, fl 7, ,8, a 9^ a a V a lib a a M, £ J; & a X 



) $5 XZf 8 <DM&?&£%a<DpV~?3---y y /? 2 > /? 3 , /? 4 , /?5, ^6, 

/?7, is J: 0*^8) tf^fcfc (Luscinskasf,, FASEB J. 8:929-938 1994) o jy 

t 7 V y a & X v /? v fzL - 7 Mi, oft^fifc Jit 3&*&fclT* & 

^ < z> jyT? v y v X y vmmm > a%zxf p^fa. 

Hffi2tLT^&(Hynes, Cell 69:11-25, 1992k J 0 Tftf£ 2 *l£ ) Q ^>x^J 

-ma (aiib^at tof^tia) ^*i3tii«sg^a^^a^iEa$*LT* 

&o 7^ 7'!J y Jtfvon Willebrandg^GP IIb-IIIa^^±^c7)|S# 

tlX is ^ -f y tf h a I3V>TW1I^7*D y ? L, * LT-f f tf 
#t*v»TB*e9JfiL^*ia<Fl-&ii:* ? MHJ$*L"r^*CTtie EPIC Investigat 
ors, New England Journal of Med 330:956-961 1994; J. E. Tchengt,^ Circul 
ati on 91:2151-2157, 1995) Q $f Zy E3Jfil«®iP^CLAD)|i, / ?2^--/^-^> 
(7) J^*> £ C , * L T 0 2^ y r y ij > i; # > p K L * v > El JflL 3$ K J: o 

UkAsZvmftZtifctiB.'btiLJ y^W y a Hb^CGPIIbllla)^ 

tf>, ^ J: C>W)|: J: o Til!? i t i^^t* S 0 

ft 



(7) !f#H2 002-514059 

, ^ LT^tL^c7)^^^;v^01&yn-tr^ ($)x_Ji\ ? ®f- n ^ y >J 

lb * Mmt & i <t , NaVH^smgl^fi^^l- Sit, fflik#M&<7> 7 * > 7 

a. ft M ^ ^tl) ^ ji 

Ttl^2ftT^& (R. 0. Hynes, Cell 69:11-25, 1992;D.R.Phillipsf^ Cell 
65:359-362, 1991 S.S Smyth fc,. Blood 81:2827-2843, 1993:M.H Ginsberg?, 
Thrcmb. Haemostasis 70:87-93, 1993;R.L luliano^ x Haskill, 3 Ce 
11 Biol. 120:577-585, 1993; E Rouslahti, J. Clin. Invest. 87:1-5, 1991;W 
eberf^ D. Cell Biol. 134:1063-1073, 1996) 0 

£ * h < , mi^v -> 7 * MSjiK ng^i- 4 $ t £ < W£ $ ft£ -f > 

r^'J VWtGP Ilb-IIIa, 4o^ftt^>^7Si:ov^©Hr^?-, 7^ 
7* 'jy^'fy, von Wi llebrandg^ tf y u * ? f- y , £3 «fc C^f !| fli £ ft jflL/h^R 
Kj^l"* 7^ -/n^^f-V-eiiCP.R Phillips^ Blood 71:831-43, 1988) 
o mm\k9y^?n<V Q? nb-IIIa^co^ii, lM4£«£ J: iE« ? o Ifo. 
Co^TMt?^ fLTffc, ^^IfCshear^n^v^Tffl^'Itm^^ 



m& mmsk4-m<DmM±.<DC>p iib-ma f ^ 1^7^ ;-r><o 

, 3 7-^>*J:^ADP CP Ilb-IIIajj, J:1E<afhgK^TII5£$*ljfc4o<*) 
n wmebrandH^-(7)|±^(±^ tfa./^$Li)V&£-j-2><n%?\ g Gp Ilb-IIIato 

ifrM 2 * v * y'9 - ^»j*^n-t Mmmm ? a t 

£ *K £ CO £ t Ji, GP Ilb-IIIa^ -fe 7°^ -S^'WI^ 3>7^-y 3 > 

nr«7-f 7*'J y t (ivon Winebrandg^£|£^L£^GP Ilb-III 

aco-^tlt^'Sr^ £ t (S- 3 . Shattil^ ]. Biol. Chem. 260:11107-1111 

4 1985) 0 ftfJ^f^iJ^GP Ilb-IIIa-^ ^^-;H£jtt±, GP Ilb-IIIa^^ 

mm * tz a m mt & & ? k^r t &mm 9 y s k ®&-t * - 1 *w s $ *it 

V^CM.H Ginsberg^ , Curr. Opin. Cell Biol. 4:766-771 1992) Q 

/? 2 )coJfJp Lfc*£#ffit5u is «t ?7*lJ$fc t fcjif *#J:«MAC-1( a 2 flu L tz 
^m<DWMT^^\Hm^h^m^<D^V^)Vi^KJt^--r^ (J. Springer 
, Curr. Biol. 4:506-517, ISMfcfci&SftS) 0 

b. ^mi g^wji^g v y f_ )v mm 

CR.O. Hynes, Cell 69:11-25, 1992), ^fl[^P,rtfl|^<7)fS^H^L#&o ^ 

11^ftW^^>^JW53§K£tt&GP iib-nia^^.^ m&fcyt zry j 
-^y^<D$mmM.4^<om& (GP Hb-IIIai; j; 0 Tit^£ ft.* 7n -fe*) # 
, iM^iSttS «t tfjM^&tfc £i* < ^-C> ^ B £ CN. Kieffer^ J: tfD.R. 
Phillips, D. Cell. Biol. 113:451-461, 1991;Haimovicht> , ]. Biol. Chem. 2 
68:15868-15877, 1993) Q 

GP Ilb-IIIa^^^^flij^^rtflj^^^^^jvfs^tif Mfli?)| 
fc£ o MM* *i^jfll/h«<7)^ffiJicoGP Ilb-IIIa^^tMbBl KifrkS it. 



(9) !f#H2 002-514059 

Mt-M«Si4o« t t ?, Ji^ 7 4 7 V J-vy t fciivon win 

ebrandg^GP lib-Ilia^/ ^ JW53t^^1"«» JfiL/h«ffli»£ £ h £51 

fcfc, ^^MS^feC&o ^*§5^£V>T, CP Ilb-IHa^g^^ > 

Zfa y — ^fy<DX 7 4|toMS7^-X I- tiotil? $!] ?§4 £ ^ £ ■£ 

#f!i«/h«±^cp iib-iiia^^tjrigtt^^ y;y-y>«^(±i3t 

, LIBS6^) j; ^ $ fi t z CP IIb-IIIajft# Ciottf? M & CM-M. Huang 
J. Cell Biol. 122:473^83 1993) : - *L* 7 4 7*U 

#?HSl^:IiU * L T CP Ilb-IIIa^ y tM^l^MS K #!( $t 
igSitSftfcT^f^a-^'ftfl:, L^Na + /H + £^ 

, is xu ! *'r-*e<Qmm:*$tro m&ltznz pkc 

, U^^gt^t-^ src > s Y k > £ =t U ; PP125FAK^^^ 0 mfeztifc*i-- 
4rMfi, 7l^*HJ>, 5^"^>e«, src^ syk^ ppl25FAK, J: tfjfe/f ^ 
tlTV^V>#< <D?>/*?%&tt ( E A Clark^jcc/J.S Brugge, Sci. 26 
8:233-239 1995^ ^Tft|£ $ tl& ) o ^mft^tfi ft h<D V^/H*! 

liSfc, #<7M Vf^'J ><&je<kKj£C"C£C;&(R.O. Hynes, Cell 
69:11-25, 1992n£ V >Tttt££ft&) 0 c\Hh<V\&<D4 y<r 7 V > Ji, 'J K 

o^7j.~^ hw^w^jfciResi/h^ifflM f^^t ><7)iijtn^#^tLfcttt 



E. OiToolei^ Cell Regul. 1:883-893, 1990) 0 GP Ilb-IIIa^^^, 

x vmcomm a , Gp iib-ma?) v <% y ± <oy?-r 

KBW%J£l$-f ( P - E . Hughes*^ D. Biol. Chem. 270:12411-12417 1995:1. Y 
lannej^ J. Biol. Chem. 270:9550-9557 1995) o 

GP IIb-e[i^<GP IIIac7)«f FM>Z&tr**9<Dmnm?>'*?M\t 
^ GP Ilb-IIIa^fg £ L (Y. P. Chenf^ D Cell. Biol. 269:18307-1831 
0, 1994) , ^CP Illafflj&g jE^GP IIb-IIIa$t| 

a, gp iit>£ ^ f icp nia^^ii j y $ tzmmm -f ><^rft^£ 

fh5^A-> (tetraspanin) 7 7 5 ij ~o>? yr\9%v>* > A--C&&CD- 
9 (F Lanzas 3. Biol. Chem. 266:10638-10645, 1991) jj, $S|£ LfcJfiL/MR 

(endonexin) , GP IIIaojffll&K Kpt >f > £ |>M H tLTttm^-^'f 
"/'J ? K*? 'J -->^£«J: 13 1^553 ftfc* >/^Hfi, GP Illa^iagf ^ 
JVi^ [S^^^^^MKWtc+iS^ffll-S- t^Mv^^tlTV^ (S. Shattil 
J. Cell. Biol. 131:807-816 1995) 0 ^ 3-x > * -> ^14, tfL/h»;t7 
|£S752-P^^^^GP IIIalH^f K^-O^M^L^^^1-o itlf^G 
P IIIa ^ * > ^° * 1 o v> 1 s fttf^v ^ H^l" & tf^ ^ ii i im h ti 

1-&fflM^>/^®feffc|a«3i*LT^£o Bartfeldj3j:^:±t|WlW^^^ (N. 
S. Bartfeldf,^ 1. Biol. Chem. 268:17270-17276 1993) ^ #®Vfjt4£iJ}§fS 
»^&g£«£«fflU ^Sl90kDa^>A^f ^ PDGF||j^3T3| ffl ^^^ 

mmm, « 3^ > ^ ^ y > ^ & ^ t m s ftfc ( K . Vuori is =t l^e 



(11) 



mm 0 0 2 - 5 1 4 0 5 9 



Ruoslahti, Sci. 266:1576-1578 1994) 0 Kolanus^ (Cell 86:233-242, 1996 
) fi, *M \.^ y y-\ (Cytohesin-1) ^gLf: 0 *M J 

y isMcommmm^mm^^L, ^ in^ h^yy-^mi 

jl>ttJ£;ft£ (Hannigan^ Nature 379:91-96 1996) o ILX-l^^fj^(i, 

-f > -f ^ 'J > 'J 7 4 fu * ? 9 3 - j3«tCJ f tT>n^^f- 

@#t£ * > a 9R^<dj>t? l ) y «t xi4 y t ? 'J > 5/ ^ ^ fr&M ii , 
mi & h^<ot/ 9 i- frfcimm<ofr?* s^tii, w > r ^ 

~yj)\ 4>\£}>U-?plT-n>K]£&-r2>ZtffmfeZfLX\/*& (Oteyfc, 3. 
Biol. Chem. 268:21193-21197, 1993) ^ ^ *L ^|§^$tf^P^M4t4^fi 

-ete£v> 0 S«7-^>f 7 KMtJ i 1 1 i ^t, lik-i^ ^ 1^5;^ 

^>/^H^^JSE?tL^^\ ILK-lli^KH^Lfc^ (Hannigan^ Nature 379 
:91-96(1996)) 0 9 > fiBap-1 ( £ ^>f^'JVt^ 

? h aH^J:O^30M^^;vn|g^ & ) K1-&M<7)t hitfS^-Bap 

m^m$*L"rv»* 0 Bap-i^^^fltii, >t?v ym^y^i-M^M^mm. 



(12) !f#H2 002-514059 

(*K«ll^f^TBap-lifcJiBap-l^v/^®) ^Jjiffifc J: tfllS^ 3 

Bap-l^ itf/i fcliBap^r * y^fi coffin > 

mfe+Z>l3&*ZhKm&-f2> 0 Bap-l^$@E?!!f±, Bap-lf ^ { jBap w 

r/^l7r^ 'J - coffee ^ >^-£n- K-TS^K^ «rlW!S1-a^^*3 

mwf^ k&\»x, &£z?m* <Qfem-%m K&m $ n% & „ 

j>t ? v y manias y yi-frfcM'*- v-r-t <D%i&$:im t tz 

i- V j— Wx-tt, Bap-lfc t < \itep-iy?t^iiM^~ h 

# (00 X. tt\ Bap^l/Src^ t - -tf) ) £ ^jg-^Ji, £ 3^ L < |± a Hb^ 7^- y 
h*^Tl"4>f Vr^'J ^t, >f ^fcftl-fcBap-lfc t< |i Bap-l-> ^ ^ 

-f&MM, t fcfiBap-lfc L < liBap-VSrcffi^^, j; $ &Bap-l->^jufcjiA 
- 1- ^ - K 6 M * f!I ffl L# S o 



(13) 
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m 

*-rzmm&m'7v*xK\t, m&&®, mmr&m, axajtm 

ti , Bap-lj tz \t Bap-Vy? 3&&fcK%&-t & J > r ^ 'J > v ^ ^ MSl 
> ^ £ J^HI" * 7r£ £ 3 & o -< > -r ^ 'J > -> ^ ^ MSilA- h 

^ - li , i|7*D-yHT Bap-l^ y a ^ 1 i f ± Bap-1/ ^ £ L T 

M2ft&o#^> Bap-1^>A^H, ^L<i«(?)77^7n, tfcliBap-1 

7* 9 'J ~ £ .X ? U ~ - > ^1" & £ , io X Bap-l^ > a ^ JJ t jg-^l" & I^TJ 
*fA*J}£ a- fell, w^^'J ? 

#1^ , --f > r 'J > c^Bap-lj £ ( ± ^ ;W£1II^# t <Oft& * 7D y 

htiit, ^^^HISIMSJ^Bap-l^ y^co 
y?$tz (iffiMI-fc ittioT, 4yT?w<r> 

Bap-14 (± v ^;H£j^£#fc 7n ^ * , i (i* $ It 

Bap-l/^f > r y tj > ffiE^ffi £ #g t -r & ^#jfiS<j J: O^S^ft n ^ 7, (± 

, it^r&^s * l t ? h k mm $ s o » * <o $ t, * s mi^mt a 

, W}®*r)VKj5^X. Bap-lgf^^^ fcJiBap-l^>A^ff <^»^*^b 
$ ■£ & £ J6 Mffl $ » & 0 M x. fi\ Bap-l-jf^ (i , Bap-l^^g # K a*^ 3 ft 



(14) *5fl2 002-514059 



^ffi* 3 Pj icJIffil-S o Bap-1^ (iBap-lg^ w ^ 3^ > ^ ^ 

gjlA-lB^ t hBap-l^^tSE^j^ J; oft },BaM<7)7 5 yfS^IJ^gt 0 
g]2A~ 2B { ^ Bap-l^MMiS Ba^l^ 7 3 J Wtmm £^ 

to 

m 3 fi, Hag-^ ^Bap-l^f,jg££ *Lfc^^#Sr^1" 0 

|H 4 ti, NF-kB-CATii^# ( 7)^nM1-&^« * tz }±^^^M#^Flag-^ ^Ba 

I. -&&1Et 

?m-tz>?y^?n (ffl»+UT\ Bap-i* ^^gnitc, 

Bap-l? > a * fi ii , j>Tjn) y m^y 7 7 MS j§ £ M L T , Mx. fi\ CP 



(15) 13112 002-514059 



«f^{±, Bap-l£ ,t(±Bap-V^3i fcttBap-VSrc*^~*-^fcti^-$-£ 

n - yii , Bap-V>f > r ^ 'J > ft^s tr-f MSI ? y * 7 f * <Dffi 

*3-Ki-40N\ itt^^^^-f MSB? > a ^jJfcfcH- iftfco* 
K<?)^7° f- K7 7 ^ y k i tz&zfihv? y^7M^nn, -<> 

II. #^C0^Jfel# 
A. Bap-1? 

H >Bap-l^> 7 N°^g 5 y^ge^J^^"1"^^>^^^®^v^ 0 Bap-l^>,s°^ 

gtii, Bat^i^x^^#«-r^Ms:iife«^#, ^#wnjii5-e^L^ee^i 
t tiffin KHfc* r 5 J Wtmm*%1-z> 7 y^? Wis* tiz* Mil^fl 

^mmwKis^x^m^^m^ Bap-i7r^ y-^v/^stji, u 

Mx-T^liJ^t^fli^^fcBap-l^^A^g^u^o Bat^l 77 ^ 
7lc7) l ^<DZo>£ v^Bap-l^vv^g-e&fc,, 



(16) f#«2 0 0 2-5 1 40 5 9 

yf^^/tg^t^^V^I^V^^, i*L(±Bap-ltfl|jfefl<jtK^L, Bap-1 

, -f ^r^'J >I^'>^tJHEli:lH^t5o W#<?)7t*H, Bap-1? > a? f 
> Bap-l7 7 ^ y~<n9y/*jr%<n*y;*~^ J: O'Bap? 7 * ij y,*? jg 

£ *«> » « & # |© * ^ K t # £ o 

L£v>, T^y*E^!l03fc^fr*v^ 0 JfA£fcl4&£l4, 
Sfe^SfrfcEW, Bapy y^yg^ <3£ifctf**! 
^ Bapy>^?g ^L^ 0 mt-li, ^P<D±i^WM, flf^f 

^(±^7Xtt/il7Xt4#t4fi, Bap^^t^fiJ K&Wt& :t4<, 
o Lfc^oT, BapcTjy 5 y ®E?HJf4, /? 3 >f > -f ^ 'J > t ffi&t%> X 1 K % i> 

s<7^v<vmt)fc7fmfcmw-t&zt%<, mm, k*j: 

M^, tt&it&^JIft, Bap 77 ^ ij-<^>^g o 

£4" ^#nBap-l 77 5 ij -?w^jf<7)pi >A-ti, khifciiv 
y^Bap-lg^t, 4?fc<fcfc75%, J: 19 #5 L < »44?fc < i: fc80%, ^is J; 



(17) *5fl2 002-514059 

t^iit^ «t i ? -/zmxLfcfe, %mm-'\±<vuftt lt^t*,^ 



$m#iwm*%-t ? ? * > y ; -o«t ? ^se^^r^ yM^B§:^#( 

fi £<Z)E?!lt*l MA 3 tLT s ) ; ®& Zfitz Bap-lgg^ij ^ T * j mfflftMfc 

7'?K v<7 7^ 7^, t7y\ fcJU^fc 

tii=?^^l£?tL^vOc^M)^1-^ Ba P^ ^^0 ; Hc7)Bap7 t 5 U — ^ > 

^(ix^ic^-r&^fr, 43«t««#Cii-e, Ba P ^ 

TfE?)J:?K, Ba P7 7 3 T J - 9 y^9% <D* >vt- fi, l )Bap-l£ fctfBap-l 
Ztz&K, 2 )>f y t if V y t Bap-1£ |± Bap-1A> ff -y ;vf£3i|S^# (7? 

$&*7*v y ?t&MM*mfc^&tz®<v1i&K&^x, 3^4 y*rf) yMft 
'yy~r)mm-^X7ytJi-Z>mmk LT, ££^"4)^ >r^ T J > fcBap-1 

B . Bap-l^n- rtz>mm ^ 
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StM/'J^XU LTjfi-SOl-J^ f'J>yz>f 4#ftTt, itUigg 

!J^7°f- RNA^ ^tiDNAt3E*?*lSo ^E^ft^!^ 

j^Sfctt^JftSftfc^K&fc&r, r72>DNA, cDNA nrnKsxzfjy^^yx 

, * h if k m <d £ ^ - x £ -t i> tz t $ m <r> « £ ^ tf ^ etj k 

#|&K<E>Bap? r*-4#*fc^>f 7*'J f^Xf^^ ^^<^Bap 

^ 50"C<^0. 015M NaG/0.0015M^.xy^ f ij <y a (scxlium titrate)/0. 

?*IE14SI, «x.tf, 42t; W 750nM NaG, 75rrM^ h U 7 A £^fr0.1% 

^y*S7JV7^ y /0.1% FicolVO. e^;vbf n U K>/5QtMtj ], 

'J^A M« CpH6 . 5) £ ^ 50% (§g ) * |p a 7 5 K £ ffl v » 4 "C * £ 0 
%\\<om\±, 42<Cco50%^;vA7 5 ]^ 5 x SSC(0 . 75M NaG , 0.075M^ x ^if h 
ij^a), 50tMv) y^ > ij ^A(f^6.8), 0.1% tfn'J>ft b'J^A, 5 X Den 
hardt-;g-^ g^«JiL^^^f|T-DNA(50Tg/m1), 0.1%SDS £ J: 0*10%^$ 
f^f7h5>?)«ffl, 0.2xSSCj 3 j : ^0.1%SDS4 J -e42'CHT^ffi^T^& o 



5e$ tl& o ffilx. tf> ^\ Bap^ 7 A 7 ®^f4^£ n - K1"S <t 

9 HS^ft&H^ 77^ 7 Mi Bap* W?7ffc7)«^«£2- K-TS 

-< £ LTtefflSftfci!^ 7 7 7".* 7 hc7)g£(i, 7n-tf7 7V7:M5 

>fVr^'J ^t*S^1"4J: ? fcS&$*u&i§£\ g?lt Bap* > A7 gi:<7) /? 

7 n - 7\ £ tz ii *° 'J ;* y - -if aUfiSiS CPCR)© & ^ & L < ii Bap-1* 7 A 7 

4, ^^coBapn- KTO??)7 7^ 7 hOtfcfc^ l J ? l^* 

f"K)(±> It^&lWfatMlLtf, Matteucci^O.Am.Chem.Soc 103:3185-3191 19 

^H^<7)Bapn- KM^ti, i ^Vn - 7*g 69<^^* |£ffinrf£ 

V>T£ft]-e&*K ^LT*M#^|f1^? *t«,Bapn- F^T-t t^C^Cffl 

iiK c\tit>Km.fczti%^ 0 %m%&, gft$*t^Bap 3 - Ymmfti-*nz>tz 
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- CD ? > g <d®<d* y ^~ z 3 - K-r ssts^^fit* - 1 * « ^ ? 

£|§ijL:M 7*7 'J 'J -->^1-*fc£«#7'n-:/£g£1-;E>fcfcfc 

, Bap-l^r* y L#S<> ft^t, ffftBap-l* g ( 

ttifcli^^n-^ , Bap-1^ jgHjjfc 3 - KSB^rj , i f*Bap 7 r * ij 

— (D 9 y ^9 n <d^<d * > ?t * ffilLftt) cDNA f £ (i^V A||||7 
^7* 9 t;_ (0fl£tf, A9tll9-f 7'9 •;-) Sr^n-^1-4<^K«ffl$tL#4 0 

S^O^$iJfPE^*fflv^#^t)t iotMU#4, lift, Bap-l^>/f^ 

LT-f >r ^'J >««^^^;vfSB«^#^1-^fil:^I«?LS4t/fi*coBa 
P-l7T^ 1 J-^^^/^®^3-K1-sDNA^0K1-S^fe^7n-7 T tLT^ 
ffl$*L#So &1S~20*^ KSr^1-S^-'J rfv- (ft 6 ~ 
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fi:/:M tT«ffl1-4<^t#n^iiH;Jgfti-e*a t h Bap-i^^m 

D . Bap 3 - k« m ft? * -f i> rDNAfr 

#&Kfi, Bap 3 - k@S^IJ^^1-^»X.DNA^ ( rDNA) £ 3 t, Kitftl"* 
Mx_ Sambrookf^ Molecular Coning (1989) £#$J£><Ii:o $f£L^rDNA 
^fi^Bapa- FEM<7? 1 ^ftKl^f^ilS? * - * i tf/S (± 

7ti«fA£fHft U#, ^LT£?£L<f±, rDNA^^f tl& Bapfg^^^ 



£{4<M ;V7^7n-t-7-££ f)i:^*#4o 7n-t-7-{i, RNAjff 1^7 

P xl/yvhfiio *ffl Sit ± K a-^tt-e* J^nt-?- @B?U l± , ft ^ tfj £ 
(4, ^KcoDNA^r^^> h<7)i$AK0f^£ff?lM»£^t&7°7;^ 
? ft£ 0 £<Z>J: ? fc^* 3 FOft^tt, Biorad Labor 

atories, (Richmond CA)^ £> A^RTf^PU^ pBR322^ J; yfpBR329, Pha 

rmacia Piscataway, tOfr p, A^ "rt&PPLjS «t ^pKK223-e^ £ 0 

'}±X* % i> f 4 S fc , Bap 3 — K * £ tf rDNAfr^ ^||tS/;ft 

&o «t 9~<Oft&\±, PSVL& J; ^PKSV-10 (Pharmacia) , pBPV-l/p 

ML2d (International Biotechnologies, Inc.) ^ pTDTl (ATCC, #31255) ^ $L$ft 

<7) rDNA^ i tz K&m ? ft& ^ 7 - {4 , 



neo) jtf^^-) a (Southern*^ 3. MoT .Anal .Genet. 1:327-341 1982) Q 

ft wig^J & H #) + -eig«i- & i t Hi o T W £ *i & o 



*9#S 0 Bap-l^>7^®(7)^mn^ffl^*^feWiafi, 

ATCC^t,CCL61t LU^^f^^-X^A 
**-0P* (CHO) ATCC^CRL 1658 LTA? tOEfcNIH Swiss-^^jfc 

MiaNIH/3T3, ^tr-^A^tJr-tJKffllia (BHK) , i L^«^JiM££t>IMt 

*f t LV^«£Kli±(AE.coli-e&£ 0 

M«4tHt±lffll^BH^H W Lt\ x V * h n # V - y b > & X vmmfe 
Wtt^mKtiimZtlZ (f!lx.fi\ Gohenf,, Proc. Natl .Acad. Sci .USA 69:2110, 1 
972 ; |3 j; ^Mani ati s A Molecular Cloning, A Laboratory Manual, Cold Sprin 
g Harbor Laboratory, Cold Spring Harbor, NY(1982)^g ; HSco £ t ) o >"DNA^ 

>\ *^*>14ilfii^Ji^«kafed s ^fi9^ffl$*L4 (Mx.«\ Graham^ ^ 
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Virol. 52:456 1973;Wigler , Proc. Natl .Acad. Sci .USA 76:1373-76 1979£^ 

HE? tL, Y§«£ft, ^LTSouthern J .Mo! .Biol. 98:503 



1975£ fcteBerentt,, Biotech 3:208, 1985^|2® $ ft& J; $ 
rDNAc7)#^ Co^T^Jlf) c?)DNA|*]§^^ $ ft & $\ i fi £ OlH» jt £ 
$ ftfc ? f ^gE^^ftlC <fc «9 T 7 -k^f £ ft£ 0 

F . Bap^ > A * f £ n - FI" & rDNA^ £ ffl <^ & Bap^^ife 
#&IKfi3f>fc, #§M»+Kffifc£ft&Bap 3 _ Fff^lo^ffflt 
Bap^>7^g^jg^-r&^fccT)^^^ffi1-S 0 -jfelfcfcffll&fcfc^T, 
«x.^l^Bap^> / ^g< 7 )g^[i^ ft^W^TM^i^fr : 

mW.lt, Sli:/7?M»^J:H> Bap^^y^f^n-K 
fcft&o Ba P3 - KSyij^M > rn>K,fcoT + »f3ftfc^l§ 

Bap^ y^^M^M^^nm^t^^r^m^^^o 'Z^k 
isct, Bap-i^> 7 ^i^% ; ?>'*?M<om 

ft Lft&v> 0 

, y;A7 5^>hH^JiS, ^LTS^&ai+Tit^i^^fflSft 
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s ii i3 3-9- ? h z&t? a y t ^ "J > (MM^r, Ba P//5 3|g 

WMKte, Bap^,^||iji$u t tz (± /? 3f7a ^ y h ^ > r ^ 'J > ( 

-rfck^ Bap/^3^^) tcoa^^ jy7-wy*%m&<vmm$tz\± 

£ ^ftTTlM 3 o Bap-l^ IJBap-1//? 3^# £^ 1 fc^ 7°f- 

m\t*bfL&&o Bap^ ©77^ > h^fflv^ft#& 0 
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^# t , Bap^ £ | j Bap/ ^ 3££.ft fc v ^ MSl A - h * - t & 

mm wx.K, ?u^vy?y 4 ifm)§t/ifc WM^frm ti# 

So 

*if§& 0 Wictf, Ba Pfi, - fn-trjvn-^h 'J fcter? 'J ;vBfctf- 

XKttStSftflfco M£##^Bap^#3tfi, JlffiS ftaffi^jjfc 



H. Bap^jtf^tji^ftfc^^tegr?- h-f-^^ffl 

-Wi? fitch > ±.ti<7>1om*Rl^X%htitzJ >-f?y >y^'tM5l^ 



apv^;W5M^#^il^&9H^ ) ) t <^£-Hg;M £ ^ i £ 14 7*n y 
ap^ Ba P£^-r&»?Efift!|^ £ [>4 B ap<7)ffiM££ j; lf±fico^V 

ij y t Bap-> ^ ^ Mi.mt^i* t <a£rfr fcffitf $ ^ 4 (4 7*n y ? Ltz ^§ 
^ £ So -f > r ^ 'J y t Bapv ^ -r t w^Srffi* i it it 7 



#C0«}±, NF-kB-CAT ^i^AP-l-CATli^^^tf,, ^^"Cli, V 
*W-S^#£M1-&,«&{4, l^7>^7x^ h £ fLX Bap-lg- > |SIt?tL 



^ - mi* * ia# t *# & * m fc-r 0 v # - 9 - it^ma & &fHi-£fci&o 

fo&s £ 3>f y r ^ U > t t ^ * & *IJ£ * $ * £ ^ i \t % fi * W jtt £ 
> r ^ 'J > /Bapv ^ ^ MSM-^^ S ■£ * a> i 14 7n ? * 

±!5«7^-t^tU3V^Tfflv^^^Bap^^^;vf 5 ^||^^ t i > -£ 

Mmm&%}*<Dft&-tZ> fcffijeStLT^fcBap-lfc L < (iBap-V> ^ ;W5^ 

f§* 0 Bap^^^;vf S ^^#:^|wi@Brf^#te CJ: *)#® 

J: IE <0 K » v > X 7 v -b -f $ *i & g&ffl (4 , y > ^ A £ i (4 ft K £ 
0^*> L< fifgftSftfl&o ^TO«*^fflv^ti&, SlSUi, -f>r^ 
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mm^n f? v - t> t < «^ Ka y v u 7 7*7 >; - 

, J £t4^twl^fi7*n.xc75«ffl-e&£ 0 

f & : £ 3^ ^fflM K 7- >f > i 14 Ba P^7 ^ ^ MSJilt^ 

#*ofllx-tf, -^a ^ MM £ ft £ ^ 7°f- VMM (4 > f^r^lSW, -f > 
r^'J >JicoBap-l^|j,f|5^t, i {4Bap-l_h?) ^ ^ftftSP^ t ra-T* 7 s 
f-KT**3#&o iWi^&HStJti, -£ft^ft, Bap-lifeji^S^jg^jfeit 

«0j3 <7) 1 o (75 * 9 7 OlBj&J (4 , T 5 J mm & i? 3-9" =. y h OfllflfeJJ K 
7^ 7<?5 7^ 7 K@E?(U ifcJiBap^y^g («x_if, 0 1Cfe«?tLStfB 

ap-^) (D7 ^ ymm^^rmi£ti&^7^ mM^io 

ffi) ^7°f- K^)&?££fflv>TilSI£ft|#£o Hl^ iftf^^f- K£n- K 

<75^j co^u co y 9 7, (4 , ^ > -r ^ y <ommn k y y ^ss & f£« £ 



} J Bap-ltf) J; ^ Bap^ ^ ^ ;W*MlH£ fc &&E]£te<7) * & gu#-C* & 0 Su# 

imm-?&ti\s, $ tzteft&m&*m®-r ir^^jrt 

Sfje^-fH^ai-e* «9 # ; pierce Chemical Co.^ Rockford^ IL\z 

ftt^T% Cys^S-c5i£g$it#4^ $ tz lifllx. if v * r 4 £ -fr 
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0 M^WCE£tt(?)7 7^^ y Y (Mx.it, Fab Fab') a F(ab') 2 y ? y 

^^y^W^tLT £ It T (4 < , > r 7 'J y WkW&rs 7 * frteMotft 

wm^fj l J: ik, -f y t 7 v y\$ , ffliart ^ ^ Mia 

7° n -fe 7; (4 , ^ > -f ^ ] J > <?) Ba P^> 7 -T frfcWfc&fo t <7?ffl JEftffl £ & ^ 
- K «fc o T» $ o 

3^ m 7° n -fe 7, i (4 » 7° n -fe * (7) II® £ #g 1 1" i m % -e* S PI >9 , ft 
*Wlffl»*-e«ffl $ *is j§^, >f > r ^ T J > i li^f > r ^ 'J > ^ -r MSjt 



& =t M^ffli^^M-** ilii, iiiii iMii «t 

y / Bap^/ ^ ^ ;u * ffiM £ -£ * ^ ± tz \± f u y 5 1" & & ffl V > 



V) tf >n^^f>H:^-T44 a V/?3; £ j; tfGRIIbfc <7)M^' «t ^7^7* 
V J ~r> 1^7^--r&&GPIII^IIIa 0 aV^liJSIKfMLT*!), >f > 

/^S-.cDfflM4##^> ^5t^^rotl^ip^4^>'/^^^<?)RGDE3^J■c, it 

&%&<Dmzi'yi-)l<fcMTZ>ZhWmt>tLT:\<*2> (P.I.Leavesleyf,, J. Cell. 
Biol., 121:163-170, 1993) 0 M£t±\ *lZ>Wi& 
>.X & (P.C.Brooks, Cell 79:1157-1164, 1994) 0 

MM W K , CP Ilb-IIIa^/j^^; J; ^g^3t^*^^*^ Ufc £ ^\ CP 

i^-f&^t^W^f C^nitfl,^ ^llt^'T, GPIIb-I 
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0 GP lib-Ilia?) V^7^-M^£M(±, ttiJflL*'bfcf)L;GP Ilb-IIIa^nr 

ft* n *> i 3t m-^ u§ * t *> ffisa u t v> a o 
kt>KU&zti&2> 0 ffljui^ -iy^wy $WH4M -> ^ ^ ;v f£ ji * 7 n ? ^ 
a «t ^ & ttst -e 2 o <d mm & m m k&5- ? *i a ^ * tz a k £ a a *£\ 

*^w^J(±, *|P«, &T«K Ml*K IIKW, Sfc 

So 

o.i~ixxyrgAg#M*^-tfo JfS Lv^isati, o.i-iarg/kgfts «^ 
£ft LV>»»fA, 0.1- lTg/kg^i^fro 

n<7) tz t> \m^m Kim s « a pM&^j»fk ^ ^jdi * §^ k 1- s * 

S4, ®^^li««S^(±tft:^;m, fliflSffl (M£fi\ rfvi) 

mmm^7^)v wx-#, tu^ym^^ttzUhvyv^v f) 
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^o^jio *>> nmsfl * * 7°-tt Mbl-s * KM 3 o 
£ £ lit & £ * Is] ^ t-Rffl 3 *l# & o 

Sit t tMffl£ti« 0 U^lislttKis^T, *H 

Bj^t^tl li > ft^ W K - ti $> <r> Kft L "C-$ H 3 fi tz E «^ K f£ o 

ffilLgj^ (0flx.tf, t K t7v\ 7^7, 7*9, 4%, 7;yK is 

^ 'J 7 S^ttT- 7* ^ ;W£jt fi > Ba P? >^yM, * tz fi Ba P7 y f~ jWSM^H*^ 
^511" £ $\ is «t XI/ * tz it (3 M y t 7 l ) y K&G-t %> £ Vkfe-ti ZkK£ 

-D-zm&zti&Zo Ba P£ ^(± Ba P^^^jvfsM^#^M-r&^\ i^ji^-c 

Bap£ ( ± Bap^> ^ ^ ;V^3t^#* s j? 3 ^ > T ^ 'J > t ^ L T ffljfe (± , ^ 



mmm\t, pMy<r? ") y a*Baps tz i± Ba P ^ ^ ^ &&&&&& t^t* ^ 

fU^fcftS&U fLTM»^ 4&»©^«:f ffl LTgI«i: J: o T 
$%MZiitz yf-f) y*ntz>o A^x\ «x.tf^;v 

* £ VMi , Bap^ > y ^ ff £ (i Bap-tfs^-Hgt?) V ^ JV £ , >f > r ^ 'J > ^ 

v 7 ^- ;WSjt^ is tt * 1 E^ffiP^f 5 * & ft Kteffl Ml* o U* vft 



M. MfS^y&SS 

Bap&fe^ =t ^ Bap^r > a* J} Ji £ , ft * ©JKffl K £ ^ T jtfe^ftlSFOSI W 
y y ? 7 ^ > L T , Bap^^^^f 6 lc $ tl# & 

MSfrfct, Bap^Hgj,t((±, 1) BapnioTSE^^^^^iSi^a 
^m7*v^7,*mfe-tZ>tzsb, 2) Bapt^S^ffl-r«,^>A^li3j;^t(7)it 

*mi£-fz>tztb, & x in) m^nxttz^wp^^h^payM^miB-fh 

filt/^TJV^jDxLT, tt-Bap^fi^ M^^isv^T^flT^&Bap^^y^ 
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3 - Hl^ £ * 0 ffl 1" & * K §^ $ *i*§ 4 o 

, M $ *i s M# > Bap-v-f y Ttrvy Wkfr&rs 7 i- frfeMv * V V - 9 

^tritte?&&fi<rffc1-*3S£ , J yi/7t--eil,J:^ AP-lfc «fc tfNF-kB 

Bap-l<p n - ~ y y 
f$fty~/\j y (Chi en £^ Proc Natl. Acad Sci. USA 88:9578-95 

82, 1991) tt&m l t , p^y*?? i ; > 7^ - 7 h ©ania® r - * t #n & 



fcfflSftffl^**>A;*H£|B|jgLfco 2 o (7) H £ & GAL4-gt # £ ^ # - ? - ft 

HIS3& j; OflacZ^^ijffl-f s li^f-v^BK^CDurfeep,^ Gene Dev. 7:55 
5-569 1993)£$fflLfco £ fc »} (bait) (±, ^ * ^ pGBT9(7)GAL4 DNA|±^ K 
^^f>l:I^L/:i? 30fl£ jf K> >f > o fc 0 frfc , pGBT9-IIIa £ 

(Vojtekf,, Cell. 74:205-214 1993) * ij ^Lfco 
SfcW^^n->Ji, ^T^^t:^f-v>m#t4 (prototrophy) £^ U iLTi 

n->H«2o (126-2^ j; ^ 141-1) (;ov^(i, t ^f- v >S£3t'l£i3 J: Tf p 

fn-jvHT, cDNA 9 ^^ 9 Tj^y 9 ^ 5 KW**^1"*^«HB#Sr, GAL4 
DNA**^ > 1 ( pGBT9) £ j; < -ofr<DT* 9 — GAL4 DNA|±^7 

Lip,, EMBO 14:685-696 1995) 0 t^f-y J: Xfp-ff? ? h v^"- 

4f t£t§- ft , 7C <0 pGBT9-IIIa t <o ft <^ « <^ -e a ^ £ ft £ <> 

126-2& J; 0fl41-l^cDNA9>f 7*5 V -7°7^ 5 K™*&, E.coli ^^gijgjfe t 

^ ^-<7?itf^^fi*t> * LTGenBank^- ^^^^^^t^J: *J , 
ic^itfSWT- K||ft£v> i t ^£>^& o fc 0 DNAge^!l^fe(±, 

l26-2h h^t n^<Z>^gcDNA*^D-n>^-rsfc*6tC, t h#M56X h V 
+ (7°7X) lgtll cDNAy 7*7 tj - (Clontech CAT HL5005b) y°u 

1; -->^Lfco *^ 5 xlO 5 ^^^ n->£;*? U - - 2oco#vr 

£Jf*SLfco DNA^n^t, hfcpBSKSIIn^T^n-— y^u 
NotI^f£-e« Lfco gt503^coNotl7 9 ^p( > > pBSgt5^ 



ifafcU ^■UT7r^v r 9t6ft*wNotI>f >£'£tp$'n~>£> pBSgt6^ 

Lfco fMEl^ ? > ^is J: O^HtE?!l&}g(i, pBSgt6^s3.5kb P (7)^ h 
*L"CPBSgt5#, pBSgt6ftn^^ ft £ 2 . lkbpo>f y^^ h £ t 

£^Lfc D pBSgtecocDN^ yty~ ^ EyiJ&jgfrWK&U ZLX*-7>V 
- T-< v 7 V V - A £ # tf 3 ■ 5 kbpco ^ X £ 1" & £ £ ti £ 0 
j|jfegjj_2 

0#-7-/n^7"'J 7 K^^j3V^TBap-l}j: 
g Hbjj j: ptv-Src^ ^ - -tf t fflSM t & o 

fiS^ffl1-^^^f^tJ^o^T»L7t 0 Bap-l f i > a Ilbfc j; ^v-Srcf- n v > 
*j-~jf<7>m&W r^^tffiS^ffll-***, /? 2 ^ /?3CS752P)^tj v-^n'J > 

0 sfcfc, Bap-1^\ y FHisv^TBap-lt+as^ffll-Si fc^tig? 



imfr* pp60src^^--^) ^^-r&i t c^tmu^; t 

ft«£fca*jF3ftfcC-awt>, Biol. Chem. 271:10811-10815, 1996) 0 
/j^pp60src(7)40%(i, jfiL/h^tt<hC0^Hffll^#^H^t^1-& (Horvathf, 
, EMBO J. 11:855-861 1992) o jfluh=K^> h a > tf >fJMi±, pp60c-s rc<^£f£ 
^-^t^Jf^ ^-^^ppeOcsrc^triton X-lOO^-jg^^ffll^^^M^ 
WS^SESr^l-SCClarkf,, Molec Cell Biol. 13:1863-1871 1993) Q »^ 
^li, JfiL/h^^^i^T^^^^'jT^'fkSr^tl-iCOdap,, D. Biol. C 
hem. 267:20075-20081 1992) o <7)ftljU±, ^ > r ? " 'J > * 9 > A? fif- 
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V7^Bap-lco^flf 

Bap-lii, RING 7 ^ ]^ ^ > 336 7 * ;|j)ry^S^- K 

i-& 0 Bap-lco $r HSe^UcO^Jf £ =fc <9 > CX2CXllECLHXFCX2CXllCX2t|E«? 

17 (Dri scol^ J; ^Williams, MCB 7:4482-4489 1987) £ J; ^Posterior Sex Co 
mbjs J; iJzesteoo^T'v^-tj-- 2 (Brunkf,, Nature 353:351-353. 1991;Lohuizen 
Nature 353:353-355, 1991)) ^ -g^^ (Mx_tf\ RPT-l(Patarca<^ Pr 
oc. Natl. Acad. Sci. 85:2733-2737 1988)) , DNA^j; ($lJx_ti\ RAD-18(Jone 
sfc, Nucleic Acids Res. 16:7119-7131 1988)) , %mt\i.^ n A&$k (fix. 
tf, BMI-1 (Hauptf,, Cell 65:753-763, 1991) ) , Kftftlffflj (Wx.lf, B^- 1 
(Mikit,, Science 266:66-71 1994) ) , jo J: Xf-y ^"-f-^ixM (Wittf, CD40 " 
jg^^r>A^g (CD40-bp) (Huf^ J. Biol. Chem. 269:30069-30072, 1994) 
j3 J; O f TRAF2 (Rothef^ Cell 78:681-692, 1994;Hsui^ Cell 84:299-308, 

1996) ) <0WKMft + ZtZfl&1^F*>{y*&m+&9>rt?MWmfeZtl> 
X^&o Ett^ttj#fI«eM7°n^Mf^™Lft*c7)RINC7^ yif- 

deni^ 1995, EMB0 D. 14:1532-1541) >,s^ v^;WSjf1-& 

Bap-lii, ringl^fs^tcO^rm^ffi^Mte T^SVW^) 
RINGl^f£^-i :c7) 48 % |w)-ft^^^^) £;f U ^$lf£Ji*ft|-C&&o H» 
l^ti:, Bap-l(i, »itf5T-bmi-l^tL(±, tc^B«|3 i^Tttr/^i 
H ^^-1- & - t ^ Jlffi 3 ) £ ffi IWl -C* & t # x. f> tLT ^ S Drosophi 1 a^f^ 
Posterior Sex Comb (Psc) 17%co 14*^1" 4 0 psc f^ Polycomb 
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[mi] 

GCCCCTCGCTCGCTCGCTCCTTCCCGCCCTCCCCGCAGCGCCGGCCGAGCCGG 

CTTCCCCTCAGTCTCTCATGAATATTGAGCGGCCCCTGTTGTATTTCCCGAGCT 

CCATTGCGGAAGCTGAGGCTCGCCATATTGTGCGGCGGCGCCGGCGTCCGCG 

GCAGCTGATACCAGAGTCTTGCTCCGGCCGCGGCCAGCGGAGCCCTGGGCTG 

GGGCAGGAGCCGCAATGTCTCAGGCTGTGCAGACAAACGGAACTCAACCATT 

AAGCAAAACATGGGAACTCAGTTTATATGAGTTACAACGAACACCTCAGGAG 

GCAATAACAGATGGCTTAGAAATTGTGGTTTCACCTCGAAGTCTACACAGTG 

AAT T AAT GT G C C GAATT T GT T T GGAT AT GT T GAAGAACAC CAT GAC T ACAAAG 

GAGTGTTTACATCGTTTTTGTGCAGACTGCATCATCACAGCCCTTAGAAGTGG 

CAACAAAGAAT GTCCT AC CT GT CGGAAAAAACTAGT TT CCAAAAGAT CACT A 

AGGCCAGACCCAAACTTTGATGCACTCATCAGCAAAATTTATCCAAGTCGTG 

ATGAGTATGAAGCTCATCAAGAGAGAGTATTAGCCAGGATCAACAAGCACAA 

TAATCAGCAAGCACTCAGTCACAGCATTGAGGAAGACTGAAGATACAGGCC 

AT GAACAGACT GCAGC GAGG CAAGAAAC AACAGATT GAAAAT GGTAGT GGA 

GCAGAAGATAATGGTGACAGTTCACACTGCAGTAATGCATCCACACATAGCA 

ATCAGGAAGCAGGCCCTAGTAACAAACGGACCAAAACATCTGATGATTCTGG 

GCTAGAGCTTGATAATAACAATGCAGCAATGGCAATTGATCCAGTAATGGAT 

GGTGCTAGTGAAATTGAATTAGTATTCAGGCCTCATCCCACACTTATGGAAA 

AAGATGACAGTGCACAGACGAGATACATAAA.GACTTCTGGTAACGCCACTGT 

TGATCACTTATCCAAGTATCTGGCTGTGAGGTTAGCTTTAGAAGAACTTCGAA 

GCAAAGGTGAATCAAACCAGATGAACCTTGATACAGCCAGTGAGAAGCAGT 

AT AC C AT TT AT ATAGC AACAGCCAGTGGC CAGTT CACT GTAT TAAAT GG CT CT 

TTTTCTTTGGAATTGGTCAGTGAGAAATACTGGAAAGTGAACAAACCCATGG 

AACTTTATTACGCACCTACAAAGGAGCACAAATGAGCCTTTAAAAACCAATT 

CTGAGACTGAACTTTTTTATAGCCTATTTCTTTAATATTAAAGATGTACTGGC 

ATTACTTTTATGGAGATCTTGGATATGTTGTTCAATTTTCTTTCTGAGCCAGAC 

TAGTTTACGCTATTCAAATCTTTTCCCCTTTATTTAAGATTTCCTTTTTGGAAG 

GGACTGCAATTATTCAGTATTTTTTTCTTTCCTTTAAAAAAATATATCTGAAGT 

TGACCCAGGAATTTTTCATAGTTTCTGTATTCTTATAAGATTCAGTTGGCTGTC 
CTTTTCCTGCTCCCCTCAAAAGATTTTTAGTCATACAGAATGTTAAATATTAT 

AAACTGTAGTATCTTCATGAAGAACCCAAGGCTCAAATTTACTGTCCTTAAAA 

ACAATTCTCATAGGATTATTCTTTTCATGGTATTTTCTTCCATAATATCTCATT 

TTAAAAAGAAGTTCTTTATGAAACTTAGTGTCCATTGTCATGCAATGTTTTTTT 

TTTCCATTCTTTTTCCCCTGTAATTTTGGAATTTCTGGTCCTGGGAAGAATCAA 

ACAAAATCTTAAGTTCTATGAGAACTTGGTTCATTGACATATTCTGCTGAAGA 

AAGAAAAATTAAATTGGTAGTAAAATATAGTCTTCAAGTATACGTTTGAGAG 

TGCTTTTTTTTGTATTAGTTCTGCTGTCACTTCATTTCCTGTATTATATGTGATG 

TTTTTCCCCATTAAAATACCAGAGATAATGGAGATATTTTGCACTTTAGCCTT 

GATGAAAAGTACAAGATATGTTCAAAGCTTCCCTAATTTTTTTCTTATTTGTA 

GCCACATAAGTTTCAAGAATAACATGGCACAC^GAACAATGGAAAAAAGTTT 

GTTTCCATTGGAAAATTATATCATTTTGGGTTGCCACATCAGTTTATAAATTTG 

GCGCTCTTTTAATTACACTCTGTAGAAGGTTAATAGAGCTTGAGCCCTGCTTT 

AATATGTAGTGAAAGATAATTCTGTAGAAAAACGTCAGCCAGTAGGGTAAAG 



FIG. 1A-1 
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TCATTCTACTGTTCTTAATTTTTATATTGAGGAACAATATTGGGTGTTTGGGAG 

CCAGAAAGCTTTGTTGACAGATCAGAAATAAGATTGACTTGGGTGTTATATTT 

CATCTCTCTCCAGACTCTAGGTATATTTCCAACTTTATATATCACAGTATTTAA 

AAAGACATGTTTGCATTGAGAAATTAACCCTAAAGGGTTTTCAATAGGGTGT 

AGACCTCCAGTACCTTTGTAACTAAAGTCTGTCTAGTCATTGTAAATATTTAT 

CTGTCAGTTTTGACAGATTGGGGCCAGCTTGATGTTTTAAATCTTCAGCCCGG 

TATGAAAACTTAAAGGTATATATTCAATTTTTTACCATTTTATGGAAAATATT 

TAAAATTTGTTTTTACAGGGTTTTTTTTTTTTTTTTTTTTTTTTTGTAATCTGTGC 

CAT GAAAT TT GAAAAC C AC CAAAAAT C AAGGGAAC TT T TAT AT ATT CAAT T C 

CTTTTCTGGTGTAATGTTAAAGTTGTATAGATTATTAATGCATGCCCACTGAA 

TATAACCCTGGTTTTGTGATAAAACTGCTTAGATTTTGTTGATGACATTAGAT 

TAGTAGTTGCATTAAATAACTAAATTCCCATTGTGATTAATTGAAATTTTGTC 

TTTAAGCAGAGAGTTATTTGTGACTATAAGCTTTGTGCTTAGAGAATGTATGT 

GTTTTTATCTGTCAGTATGGGAGGATATAAACTGCATCATTAGTGAAATTATT 

GGTTGTGTAATCCTTTGTGAAATATAATTCTAGGTATTTGATAGGGTATTGAG 

TGTATTTTGTGTGTGTGTGGATGTGTGTTTTGGGGTACGGGGAGAGGCGATGC 

TATTGGCCATCACTACCAACCAGGGTTTCAAAAAGTATATACCTAAGTAATTT 

CTTTTATCACTACCTCAACTGAGGAAGAAAAGGCTCACCACAAGTGGTGTGA 

AGGCTTTGGGTACTTAGTTCTAAATTTTTTTATGGTAACATATACATAGCCAC 

ATTTACAGTTTTAACCATTTTAAGGCATGTAATTCAGTGGGGTTAGGTACATT 

CACAATGTTGTGTAATGATCACCGCCGTG 

FIG. 1A-2 
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MSQAVQTNGTQPLSKTWELSLYELQRTPQEAITDGLEIWSPRSLGSELMCPICLDM 

LKNTMTT KECLHRFCADC I ITALRS GN KECPTCRKKLVS KRS LRPD PNFDALI SKIY 

PSRDEYEAHQERVLARINKHNNQQALSHSIEEGLKIQAMNRLQRGKKQQIENGSG 

AEDNGDSSHCSNASTHSNQEAGPSNKRTKTSDDSGLELDNNNAAMAIDPVMDGA 

SEIELVFRPHPTLMEKDDSAQTRYIKTSGNATVDHLSKYLAVRLALEELRSKGEN 

QMNLDTASEKQYTIYIATASGQFTVLNGSFSLELVSEKYWKWKPMELYYAPTKE 

HK 



FIG. 1B 
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10 20 30 40 50 

1234567890 1234567890 1234567890 1234567890 1234567890 

AGTGGAGCAG AAGATAATGG TGACAGCTCC CACTGTAGTA ACGCATCCAC 50 

ACACAGCAAC CAGGAAGCGG GCCCGAGTAA CAAACGGACC AAAACCTCTG 100 

ATGACTCTGG GCTTGATCTT GATAACAACA ATGCAGGAGT GGCGATTGAT 150 

CCAGTCATGG ACGGTGCCAG TGAGATTGAG TTAGTCTTCA GGCCCCATCC 200 

AACTCTTATG GAAAAGGACG ACAGCGCACA GACGAGATAC ATAAAGACTT 250 

CAGGCAATGC CACTGTTGAT CACTTAT CCA AGTATCTGGC TGTGAGGTTA 300 

GCTTTAGAAG AACTTCGAAG CAAAGTGA 328 



FIG. 2A 



[0 2] 

SGAEDNGDSSHCSNASTHSNQEAGPSNKRTKTSDDSGLDLDNNNAGVAI DPVMD 
GASEIELVFRPHPTLMEKDDSAQTRYIKTSGNATVDHLSKYLAVRLALEELRSKV 
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